DETAILED DESCRIPTiON [JP2OO4-OO047i] 



[Detailed Description M the invention] 

[Rddofthefnvention]' ""^^^^^^^^ ' '..''^ ' ~ 

This invention relates to a cellular adhesiveness peptide content base fjiafcerial. It is related with 
the cellular adhesiveness peptide eorrtent base materiaf optima! as a base materiai for implant in 
more detail. ' 

[00023 ' ^ '[ '-^1 ■■■■ - - ' - '"'^ 

[Description of the Prior Art] ' ■ 

as a former arid cellular adhesiveness peptide content base material — oollagsn of natural origin, 
and livirsg body embedding — public fLinds — the celiular adhesiveness peptide content base 
material whrch conststs of group titanium is known £JP,HS^33221 7,A), 

[00031 ',, 

[ProWem to b^ solved by tile 

There is a problem Ihat the danger ihat infeGtjon subigjlanoes, such as priori and; a virus of the 
f^jomo sapiens fnfectiositjf, contain is in prbteiri sirice tlie jprotbm 6f natural Origiii i^ ui^ed for ihs 
Gonventfonal celluiar adhesiveness peiptide content base material. Thers is also a problem -Biat 
eeiiular ^sdhesi\/ertess is still lower. That is, the purpose of this invention is not to use the protein 
of natural origin but to provide the hi^ deiiyiar adhesivfenegs peptide content base Eriatefial of 
cellular adhesivenesiS, 

ESVlearis for solving problem] 

As a result of corning research in piles wholeheartedly, by using specific peptide, this invsntibri 
person found out attaining the above-mentioned purpose, and reached this invention. That is, the 
feature of the ceilular adhesiveness peptide content base materiai of this invention has the 
content of endotoxin in the point which consists of cellular adhesiveness artificiai peptide which 
is less than 0.15 EU/rTSg, and an implant material based on the weight of Gelluiar adhesiveness 
peptide, 

iModeibr csari^it^ 6!ut the ? . ' 

Geliuiar adhesiveness artlfieial peptide contains minirrium lamirip acid seque^rice ^Cli^howlhig-a eell 
adhesion signal- Spedifio minimurn amitid acici sei^uence (Xj is recpghized bjj' thei inte^tn rscejitor 
of a bell, and "cellMiiaf adhesiveness^ ci^eanig thi? bharaeter a cell faeoomes easy to fiaste up <jn a 
b^se mat^sriai (a Rtftsii OSiAf^ Prefesture mother-and-^ohjid rnedical cent 
[ 8th 1 No. 1, 58-66 stages j 1992), A$ nilnimuni arninp bold ssequfenG© shov^ing ^ cfjii adhesidn 
Signal, what is indioated in ''pathophysfoiogy, volurne [ 9th j No, 7, 52?~535 pag#s, 1990", and "a 
RitSu OSAKA Prefecture mother-and -chiid rnedioal center magazine, volume [ 8th ] No. 1, 58-66 
pages and 1992" is used, for example, 
[0006] ■" 

In these minimum amino acid sequeriGe CK)s, Ai^ Gly Asp arrarigerrtery, Le^ arrangement, 



Arg Giu Asp Va! arrangemetYt (1), Tyr lb Gly Ser Arg arrangement (2), Pro Asp Ser Gly Arg 
arrangement (3), Arg Tyr Va! Val Leu Pro Arg arrangement (4), Leu Gly Thr lie Pro Gly 
arrangement (5), Arg Asn lie Aia Giu lie lb Lys Asp He arrangement (6), lie Lys Val AtaVa! 
arrangement (7), Leii Arg Giu arrangement, Asp Gly Giu Ala arrarsgement (8), Gly Val Lys Gly Asp 
Lys Gly Asn Pro Gly Trp Pro Gly Ala Pro arrangement (9), Gly Giu Phe Tyr Phe Asp Leu Arg Leu 
Lys Gly Asp Lys arrangement (10), HisAla Va! arrangement, and Tyr Lys Leu Asn Val Asn Asp Ser 
arrangement (11) are preferred. From a viewpoint of Gelltilar adhesiveness, it is Arg Gly Asp 
arrangement, Tyr lie Giy Ser Arg arrangement (2), and lie Lys Val Ala Val arrangement (7) still 
more preferably, and is Arg Gly Asp arrangement especially preferably. An amino acid sequence is 
expressed with trigraph sequence, and the array number corresponding to an amino acid 
sequence table is indicated In () (it is the same hereafter.). 
[0007] 

Although cellular adhesiveness artrficiai peptide should just have said minimum amino acid 
sequence (X) in [ at least one ] one molecule, what it has in [ 2-50 ] one molecule has it in 
[ 5-20 ] one molecule preferably especially in [ 3-30 ] one molecule desirable still more preferably 
from a viewpoint of cellular adhesiveness. Two or more sorts of arrangement may be included in a 
monad. 

[0008]" 

3,000,000 or less are 300,000 or less especially preferabiy i , 000,000 or less desirable still more 
preferably, and 300 or more are desirable stiil more preferred, and the number average molecular 
weight of cellular adhesiveness artificial peptide is 3,000 or more especially preferably 1,000 or 
more. The number average molecular weight of cellular adhesiveness artificial peptide is the 
SDS-PAGE (SDS polyacrylamide gel electrophoresis) method, separates cellular adhesiveness 
artificial peptide, and asks for it by comparing migration distance with a standard substance (it is 
the same hereafter,). 

[0009] " .. 

The peptide which consists of Arg Gly Asp Ser arrangement (14) as cellular adhesiveness artificial 
peptide, for example, The peptide which consists of Gly Arg Gly Asp Ser arrangement (15), The 
peptide which consists of Gly ArgGiy Asp Ser Pro arrangement (16), The peptide which consists 
of Arg Giy Asp Ser Pro Ala Ser Ser Lys Pro arrangement (1 7), The peptide which consists of Ala 
Val Thr Gly Arg Gly Asp Ser Pro Ala Ser Ala (18), The peptide which consists of Pro Gly Ala Ser 
lie Lys Val Ala Val Ser Ala Gly Pro Ser (19), The peptide which consists of Oys Ser Arg Ala 
ArgLys Gin Ala Ala Ser lie Lys Val Ala Vai Ser Ala Asp Arg (20), The polymer etc. which consist of 
at least peptide which consists of Val Cys Giu Pro Gly tyr lie Gly Ser Arg Cys Asp (21 ), and these 
peptide of a kind of can be illustrated. As a polymer, for example 4 (Arg Gly Asp Ser) arrangement 
(22), (Arg Gly Asp Ser) g arrangement (23), ,8 (Arg Gly Asp Ser) arrangement (24), (C3iy Arg 
GiyAspSer) 8 (25), 8 (Gly Arg Giy Asp Ser Pro) (26), (Arg Giy AspSer Pro Ma Ser Ser Lys Pro) 4 
(27), (Ala Val Thr Gly Arg Gly Asp Ser Pro Ala Ser Ala) 4 (28). (Pro Gly Aia Ser lie Lys Vai Ala Vai 
SerAla G^y Pro Ser) 4 (29), (Cys Ser Arg Ala Arg Lys Gin Ala Afa Ser lie Lys Va! Ala Val Ser Ala 
Asp Arg) 4 (30). Or (Va! Cys Giu Pro GiyTyr Ke Gly Ser Arg Cys Asp) the peptide etc. which 
consist of 4 (31) are mentioned, the degree of polymerization of this polymer — 2-50 — desirable 



— further - - desiralsie — 3-30 — especiaiiy — desirable — 4-2Q — It is 4-16 most preferably- 
lOQIO] 

minimum amino acid s<e(|!Jience (X) to which an amino aeid sequence of oeilsjlar adhesiysness 
artificial peptide expresses a eeli adhesiors signa! — as an amino acid sequence {Y) of an except, 
Giy Ala Gly Ala Giy Ser arangement (12), Giy Val Gly Val Pro arrangement (13), Giy Pro Pro 
arrangement and Giy Ala Gin Gly Pro Ala Gly ProQIy Arrartgi&merit (32), Gly Ala Pro Gly Ala. Pro 
Gly Ser Gin Gly Ala Pro Gly Leu Gin arrangement (33) and/or Gly Ala Pro Gly Thr Pro Gly Pro Gin 
Gly Leu Pro Gly Ser Pro arrangement (34), Furthermore it has, and since it becomes easy to 
cover increase and cellular adhesiver>ess artificial [ stability ] peptide and a cellular adhesiveness 
peptide content base material to heat over heat sterilization, such as autoclave, things are 
preferred. Gly Ala Gly Ala Gly Ser arrangement (12) among these amino acid secsuences (Y), Gly 
¥a!GlyVa! Pro arrangesTsent (13) and Gly Prp Prp arrangement are GSy Ala Gly Ala Gly Ser 
arrangement (1:2) dmimhh stfli mbre isreffensbiy. Paserdellular adhie^ivehesiis afiiftbiai peptide has 
an amino ;acid sequence CY5i and Gdiiieht 6f an amiriQ acid sequence (Y). What it Isas in 
[ 3-10,000 ] one rnoieGule of eel iular adhesiveness artificial pepttcJe frorn a yiewppint of STtabiitty 
over heat has in [ 30^1,000 ] one mpteGule preferabfy especEafiy in [ 1d-3:,00b } one rnoleciiie 
desirable still more preferati^^^ 

The ratio [(X)/(Y3] of amino aeid secjuenee (X) in cellular adhesiveness 8«|i:ifiQial pejstidle, and the 
ntimber with an amino acid sequertee (Y), 0.002 pr more are G.Q5 or more especially preferabiy 
0.01 or mpre desirable still more preferably, and ten or less are O j: or !es^^ 
two or less desirable still more preferably. St is prefeited that amino acid sequence (X) and an 
amino acid sequence (Y) are located by turns from: a viewpottit in which cetlular adhesivertess 
artificial peptide tends to take beta turn structure. 

10012] ' ' ' ■ ' """■■■'■■^ 

As cellular adhesiveness artificial peptide which has an amino acid sequence (Y), For example, 
number average molecular weight about 100,000 peptide which has g (Gly Ala Gly Ala Gly Ser) 
arrangeErssnt (35) and about 12 Arg Gly Asp arrangement at a time, respectively, (Gly Ala Gly Ala 
Gly Sei-) Nwmber average molecular weight about 100,000 peptide which has ^ arrangement (35) 
and about 13 Tyr lie Giy Ser Arg arrangement (2) at a time, respectively, (Gly Ala Gly Ate Gly Ser) 
Pepi-ide of riuTTibef^ average moiecular weigh* about 1Q6,iQ^06 =N; which have c. arrangement (35) and 
about 12 He Lys ¥al Ate Val airartgeniehi (7) at a time, respectjveiyi (diy VaJ Pro) Number 

average molectili^r' weight about 100^00 peptide Which hias « iart-aripmertt 065, and about 12 12 
(^ly Ala Oiy Ala Gfy Ser) airrianggm^ht 1(373 and ii^rg Gly Asp arrangement at a tim^, respectiveiy, It 
reaches (Gly Ala Pro Gly Pro,). Mumber average moieeuiar weight about 50^000 peptldje etc. ^hich 
have Pro Gly Pro Pro Gly Pro Pro Gly #ro Pro^ (38) arraiigsmeht an-d about six Arg dly Asp 
arrangement at a time, respectiveiy, (For example) JP,H3-^502935,A and handbook . OBU poly 
Mars Bio-DEGURA doubie CHandlsQok of Biodegradable the Aisraham work, Harevypod acadlemito 
pub RISSHAZU issue, Amsterdam 1997;Abraham J. Domb work, and) Polymers, Harwood 
Academic Publishers issue, Amisterdam 1M7, ete.^ 

[0013] " - 



As eel! uiar 3dhesiv3n6ss artificia! peptids which carj be obtainsd from a commerciai scene, Ths 
peptide which wsil consist of RGDS[Arg Gly Asp Ser arrangement (14) if a trade name is indicated, 
The number average moiecular weight 400 [ about ], Peptide institute], the peptide that consists 
of GRGDS[Gly Arg GSy Asp Ser arrangement (15), The number average moiecijiar weight 500 
[ about], Peptide Institute], Peptide, the nuniber average molecular weight 60,000 [ about ] v^fhiGh 
have CS1 signal, ths cell adhesion domain Typelil, and every one heparin bonding domain H which 
are RetroNectin(recornb!nant fHomo sapiens fibronectin GH-296) [Homo sapiens fibronectin ceil 
adhesion signals, "] by TAKARA SHUZO CO., LTD., and RGDS-Protein A The peptide which 
inserted Arg Gly Asp arrangement in Protein A (IgG connection domain), it has respectively the 
rsumber average molecular weight 30,000 [ about ],] by TAKARA SHUZO CO., LTD., PURONE 
Gutin F[Arg Giy Asp arrangement, and about 12 g (Gly Ala Gly Ala Gly Ser) arrangement (35), 
Peptide, the number average molecular weight 1 00,000 [ about ],] by Sanyo Chemical Industries, 
Ltd. which are manufactured with transgenics Escherichia coli, What the P'URONE cutin F plus 
[PURONE cirtin F was made to react to JIMERU aminoethy! chbride, and was made into water 
solubility, It has respectively] by Sanyo Chemical industries, Ltd. and PURONE cutin L[lie Lys Val 
Ala Vai arrangement (7), and about 12 g (Gly Ala Gly Ala Giy iSer) arrangement (35), Peptide, the 
number average molecular weight 100,000 [ about 3J by Sanyo Chemical Industries, Ltd., etc. 
which are manufactured with transgenics Escherichia coli are mentioned. 
[0014] ■ 

Cellular adhesiveness artificial peptide is manufactured artificially and can be easily manufactured 
by organic synthesis methods (enzymatic process, a solid-phase-synthesis method, liquid phase 
synthesis method, etc.) and gene recombination. That is, cellular adhesiveness artificial peptide 
does not contain what embellished some natural cellular adhesiveness peptide with po!y-L-!ysine 
etc., excluding natural celiufar adhesiveness peptide, such as collagen and fibronectin. It is related 
with an organic synthesis method and they are the biochemistry experiment lecture I and the 
proteinic ohemistry N (on July 1, 1981.), for example. Edited by Japanese Biochemicaf Society, 
Toi<;yo Kagaku Dqjin Issue or New Biochemistry Experiment Lectures 2, the method indicated for 
proteinic chemistry (below) (Showa 62(1987) May 20. edited by Japanese Biochemical Society, 
Tokyo Kagaku Dojin Issue), etc. are applicable. About gene recombination, the method etc. which 
are indicated to JP,H3-502935,A are applicable, for example. Since an impurity recombination 
from microorganism may be included when based on gene recombination, It is 95 weight % or more 
for affinity refining using an anti peptide antibody etc., etc. to reiine, and to carry out purity of 
peptide to SOweight % or more especially preferably 90weight % or more desirable still more 
preferably. The viewpoint that the amino acid sequence of cellular adhesiveness artificial peptide 
can be designed and manufactured easily to gene recombination is [ among these ] preferred. 

[^)oi5]^",:" 

As cellular adhesiveness artificial peptide by an organic synthesis method, For example, Arg Gly 
AspSer arrangement (14), Gly Arg Giy Asp Ser arrangement (15), The peptide etc. which have at 
least one sort of amino acid sequences chosen from the group which consists of Gly Arg Gly Asp 
Ser Pro arrangement (1 6) and Arg Gly Asp Ser Pro Ala Ser Ser Lys Pro arrangement (1 7) are 
mentioned. 



[00161 

As ceiluiar adhesiveness artificiat peptide hy gene recombjoation, For example, number average 
moiecular weight about 100,000 peptide whieh has § (Gfy Ala Gly Aia Giy Ser) arrangement (35) 
and about 12 Arg Gly Asp arrangement at a time, respeGrfciveiy, (Gly Ala Giy Aia Gly Ser) Number 
average moiecuSar weight about 1 00,000 peptide which has g arrangemeni; (35) and about 13 tyr 
He Gly Ser Arg arrangement (2) at a time, respectively, (Giy Aia Gly Ala Gfy Ser) The number 
average molecular weight about 1 00,000 ** peptlde vvhich has g arrangement (35) and about 12 He 
Lys Vai Ala Val arrangernent (7) at a time, respectively, (Gly Val Gly Val Pro) Number average 
moleGular weight about 100,000 peptide which has „ arrangement (36), and about 12 12 (Gly Ala 
Gly Ala Gly Ser) arrangement (37) and Arg Giy Asp arrangement at a time, respectively, And (Gly 
Ak Pro Giy Pro Pro Gly Pro Pro Giy Pro Pro Giy Pro Pro) number average molecular weight about 
50,000 peptide etc. which have ^ (38) arrangement and about six Arg Gly Asp arrangement at a 
tittie, respectively are mentioned. 

Based sti the weight of cellular adbesiyanesis peptide, less thari t the vieswpoint of safety to ] 0.15 
are desirable stiil rtme pt^n&d, md eont^rst (EU/tng) isf the endotox^^^ cellular 
adhesiyeiiess pepffcidi is less than 0.0015 Especially preferably less than 0 015. The liimulus test 
method using the corpuscle extract of a king crab reactinig' to endotpxin, and congealing as a 
measuring method of endotoxin cpntent, etc, are; appHpsble, If a tmde name shqw^ as a reagent 
kit for Limufus tests which dan fee easily obtained fi^ni a ebnifnereial sicene/ tira Lues F single 
Test Wako (itiadfei by IfAKO PU!# INDU^RIES LTD.! Ltm Luoe single f^$t 

Wako (made by WAkb PURE CHEI^iCAL INbtilSTR^ES Ltb-j^ etc, will be rnentioned, for example^ 
Preparation of the sampfe liquid used for a reagent kit is performed by dissolvirtg celluiaf 
adhesiveness peptide in endotoxinic test service water or the method water for injection of an 
ofiice. As a standard substance, the endotoxin reference standard defined in the Pharmacopoeia 
of Japan and the standard substance authorized with this endotoxin reference standard can be 
used. 

As a measuring method of endotoxin content using a commercial Limulus test reagent kit, For 
example, sample liquid 0.2G0mL which dissolved a t,00~mig test portion (ceiiular adhesiveness 
peptide) in 1-{3QniL of endofaaxinlG test service water (distilled wa'ter etc.), It suppiies to one of a 
LAL reagent (the ft^eze-driedeorpusd extract of an Ameriea^ king cra^b (Omulus polyphemus)), 
and mixes, and the visual judi;mei^ of whether the gel^o^^^ formed after 

1 -hour standing at 37 is carried out If gel is Ixjirmed, it can judge wfth ©hdptbxtn cpntent being 
0.dl6 or mone EU/mg, and if gel is not fpririedr it dan judge with indotpxlrtto 
0.015 Ey/rngl If it changes to a 1 .OO-rng test porladn arid a b.100-mg test portion is usedi the 
judgment of 0.1 5 or more EU/mg and the following can do content simitiariy. The judginent of 
Q»0015 or more EU/mg and the following can be performed by using a ld.O-mg test portibri 
similarly. When gel fpirrnatipn is deiicats, it can judge by a visual judgmeryt, a turbidmeti-y, or 
volume measursment of gel non-formed parts by considering as contrast the endotoxin reference 
standard defined in the Pharrnacoppeia of Japan, or the standard substance authorized with the 



endotoxin reference standard. That is, in less than 0.1 5, when the endotoxinlc test service-water 
solution (concentration: 1 mg/mL) and LAL reagent (book) of ceSlular adhesiveness artificial 
peptide are mixed with mixture ratio 0.200mLya book, it means not producing gel. 
[0019] 

As a method of measuring endotoxin content of celiular adhesiveness artificial peptide combined 
v/\th an implant materia!, Although not limited in particular, when cellular adhesiveness artificial 
peptide is carrying out the chernicai bond to an smplarst material, for example, Cellular 
adhesiveness artificial peptide which feeds an impiant material into enzyme solutions, such as 
protease, and dissociates, By affinity chromatography etc., remove and refine an enzyme and it 
freeze-dnes. (For example, temperature up is carried out to 25 over 12 hours under 
decompression of Q.05 Pa after freezing at --30 **, and reduced pressure drying is carried out at 
25 more ** for 12 hours.) By carrying out, a powder article of cellular adhesiveness artificial 
peptide can be obtained, and it can measure in accordance with a measuring method of the 
above-mentioned endotoxin content. When cellular adhesiveness artificial peptide is carrying out 
physical adsorption to an implant material, Cellular adhesiveness artificial peptide which feeds an 
implant material into solutions, such as lithium perchlorarte, and dissociates, By dialysis using 
permeable membrane, etc., remove and refine lithium perchlorarte and it freeze-dries. (For 
example, temperature up is carried out to 25 ** over 12 hours under decoinpressioh of 0.05 Pa 
after freezing at -30 **, and reduced pressure drying is carried out at 25 more ** for 12 hours.) 
By carrying out, a powder article of cellular adhesiveness artificial peptide can be obtained, and it 
can measure in accordance with a measuring method of the above-mentioned endotoxin content, 
[00201' 

Since endotoxin is contained in the cell wall of gram negative bacteria, endotoxin may be mixed in 
cellular adhesiveness peptide, when cellular adhesiveness peptide was manufactured by the gene 
recombination by gram negative bacteria, or when cellular adiiesiveness peptide Is dealt with 
except a non~fairy ring boundary. In such a case, as a method of removing the eridotoxin mixed in 
cellular adhesiveness peptide, For example, the combination etc. of the heating methods which 
deactivate endotoxin with heat using a column method, autoclave, or a hot air sterilizer etc. which 
separates endotoxin using a ge! filtration column or the column for hydrophobic chromatography, 
and these methods are applicable. It is a heating method with simple sterilization operation and 
removal of endotoxin positive [ among these ]. As cooking temperature, not less than 60 ** not 
less than 40 ** is not [ess liian 80 ** especially preferably desirable still more preferably, and 180 
** or less 160 ** or less is 140 ** or less especialiy preferably desirable still more preferably. 1 
seconds or more are 1 minutes or more especially preferably 10 seconds or more desirable still 
more preferably, and 5000 or less minutes is desirable still more preferred, and cooking time is 
100 or less minutes especially preferably 500 or less minutes. 

[oo2ir' ■ ■ 

As an implant material, a ceramics material, a metallic material, the charge of an organic high 
polymer material, the composite materia! that has these two or more sorts, etc. can be used, for 
example. 

As a ceramics material, for example Hydroxyapatite, calcium phosphate (tricalcium phosphate 



[beta-lrfcaicium phasph^t© CbstgrTGP) etc.] ©tc. fFGP)!, Bfo-giass (Sf02-CaQ-Na2 0-P 205) 
[SERA81 tar (Sid2--daD-Na2 0-^Q5-^^ O-l^gG) etc! QPSAtdad-P2 05 •Si02~Al2Q3] glass 
fibre composite, Apatite woilastonite (A-^) crysyHzed glass [SidS^-CaO-^^ 205], Alumina, 
zirconia, carbon, atitania, sapphire, silicon carbide. Silieon nitride, thes^^^ 
foundation 1 4 of transpiantation, an artificial brgah/and IwahsifBi tecttii'^ co 
Iwanami Shoten Issue, JPiH?-88174,A, etc.) it has two or more sorts, etc are mentioned. 
Hydroxyapatite, TCP, beta-TCP, bio-glass, SERAB! tar, CPS A glass fibre composite, A-W 
Grystafliz^d glass, alumina, and zireonja are hydrpxyapatrtes desirable still more preferably among 
these. 

As a metaiiic material, for example Titanium, aluminum, cobalt, chrDrnium, The composite material 
etc. whiph have molybdenurn, iron, nickei, a zirconium, niobiumi, tantalum, and two or more sorizs of 
these 4re m^ntion^ (the fbuhdatron 14 of tiransiplantatlon, an artificial organ, and iwanasmi lecture 
mMiimpor&ry mi^icirje, Iw^nami Sherten issue, \jP.H7-8£t1 ?4,;A, etc-X As a conrijSbsiy niaterial, 
titanium afioys (T!~6aluminu!n-4^, Ti~6a!urn!nunni-2Nb--lTa, ate.), a cobaitxHromium a!foy, ©id. 
are merrtfonsd. titanium arid a Btahiuiti alloy ar0 [ airnidrtg these ] jsrefew'!^. 
ISGZZJ ' ■ 

As a charge of an drgsinic; hlfeh polymer material^ fsr example Polym^ylrrjethaC^^^^ 
polystyrene, Polyvinyi abohol, pplyprppylene,; polvetihyiene, the epmposit© material that has two 
or more sorts of theii% etc;, are rri«5EjtiQined iCthel^^ of tfan^piantiation^ organ, 

and Iwanarrii lecture dontemporary mbdibine, l\*a!iarni ShoteK lssiuervfP,H7-88174,A, etc.). 
Polymethylmethacrylate and polyethylene are [ among iJiese ] preferred. The Wdghft average 
molecular weight (gel permeation chromatography rnethod) qf the charge of an Organic high 
polymer material. Still more preferably, 00 miliion or Jess, it is especlaliy desiirable, 10 million or 
less and 05000 or more are desirable still itiore preferrsd, and 2S0 million or less are 100,000: or 
more especially preferabiy 20,000 or more preferabiy. 

As a composite material which has these two or more sorts, for example, a composite material 
(tor example, a composite material of hydroxyapatite and titanium.) of a charge of a ceramic 
material, arid a metallic material 4 composite material of beta-TCP and titanium, a composite 
material of A~W crystallized glas^ and titaniiim, etc., a oomppsite material (for sxarnple, a 
domposite material of titaihiiifin arid ppiyhiiethylmethadrV^I^^^^ materia! and a charge 

of an orgi^Hlp high ppiymeii^ mattenal And a oorhposlte materia! of a charge of a cerarriie material 
and m^taiiic mat^ials^ suoh as a composite mateirial c>f titi^nEum arid poiiyethylisrte, and a ohaif:ge of 
an organic high polymer m^teriai (For exajriRle, doitiposite material of hydroxyapatrte^ tita^^^ 
and polyeiMenei et^^ — " it Is mentlened (the foiim^ of ixans^'laihtation, an arti 

organ, and Iwaharfii lecture eont^^mpbrkrv n^ Iwanami Shoten lissiie, JP,H7-88174,A, efc;), 

[0025] ■ ' - .■ . ..^.^ - - -- --- " ' 

A composite material of a C'Sramtos material, a metailic material and a ceramic^ imMenal, arid a 
metallic material is [ among these ] prefejred, further desirable ~™ a oomposite material of a 
metallic materia! and a ceramiGs material, and a metajiie materiai -— they are a composite material 



of titanium, and hydroxyapatite and ti tanium, a composite material of beta-TCP and titanium, and 
a composite material of A-W crystallized glass and titanium especially preferably. As a form of a 
composite materia! which has these two or more sorts, What coated a metallic material with a 
charge of a ceramic material, a thing which equipped a metaHic material with a charge of an 
organic high polymer material with a screw etc.. What equipped with a charge of ars organic high 
polymer material with a screw etc. what coated a metallic material with a charge of a ceramic 
material is mentioned (the foundation 14 of transplantation, an artificial organ, and Iwanami 
lecture contemporary medicine, iwanami Shoten Issue, JP,H7-88174,A, etc.), 
[0026] 

Especially as form of an implant material, there is no restriction, for example, the form of a 
description is mentioned to the form of an artificial hip joint, the form of an artificial knee joint, the 
fomi of a dental implant, the form "transpiantation, artitlcia! organ (foundation 1 4 of the Iwanami 
lecture contemporary medicine), and Iwanami Shoten Issue" of bone assistant and material, etc. 
[0027] 

The cellular adhesiveness peptide content base material of this invention can be manufactured by 
a publicly known method, for example, can manufacture cellular adhesiveness peptide physical 
adsorption, by carrying out a chemical bond, etc. to an implant material. As a method of carrying 

out physical adsorption to an implant material, cellular adhesiveness peptide. For example, the 
method of contacting the solution or dispersion liquid which made solvents (for example, water, 
ethanol, dimethyl sulfoxide, or lithium perohiorate solution etc.) etc. dissolving or distributing 
cellular adhesiveness peptide to an implant material (a coating, impregnation, or mixing) etc. are 
applicable. Then, it can be made to stick to an implant material by flushing the solution or 
dispersion liquid of cellular adhesiveness peptide with water etc. from an impbnt material, and 
making moisture remove by natural sea.?oning- etc. The concentration of this peptide in the 
solution or dispersion liquid containing ceiiuiar adhesiveness peptide, Based on the weight of this 
solution or these dispersion liquid, it is desirable in lOOOmg/g or less, Preferably especially 100 or 
less mg/g still more preferably Ten or less mg/g, it is 1 or less mg/g most preferably, and, as for 
more than 0.001 mi crog/g, more than O.lmiorog/g is [ more than O.Olmicrog/g ] 1 micro more 
thang/g most preferably especially preferably still more preferably, 
[0028] 

As a method of carrying out a chemical bond to an implant material, cellular adhesiveness peptide, 
When an implant material is plastic material, a method of making estertfy or amidate and carrying 
out washing desiccation by contacting cellular adhesiveness peptide to an implant material, for 
example under existence of N-imide hydroxysuccinate or a carbodiimide, etc. can be applied. 
After an implant material made a siiane coupling agent or a trtanium coupling agent react to an 
implant material in the case of a ceramics material or a metellic material, A method of making this 
siiane coupling agent or a titanium coupling agent, and cellular adhesiveness peptide constructing 
a bridge with glufersldehyde, and carrying out washing desiccation etc. are appiscabte. A reactional 
solvent may be used in these cases, and a publicly known thing can be used as a reactional 
solvent, for example, water, lithium bromide solution, lithium perchlorate solution, acetone, 
dimethyiacetamide, a tetrahydroHiran, etc. are mentioned. No used cellular adhesiveness peptide 



haves to carry out a chemic;a] bond, and the part may be cari-yisig out physlGal adsorpti&n. When 
Gornbining Gelluiiar adhesiveness pepti^ chemicaliy, as a functionai group which participates in a 
chemical regctlorii a carboxyi group, an amino groups a hydroxyl groups ©tc. are mentioned. 

[0029] , 

When using a reactional solveitt^He Goneentration of eelluiar adhesivene^^ peptide, Based on the 
tola? weight of cellidar adhesiveness peptide and a reactional solvent, it is desirable in 1000mg/g 
or less. Preferably especiaiiy TOO or less mg/'g stili more preferably Ten or less mg/g, it is 1 or 
less mg/g most preferabiy, and, as for more than ftOOl microg/g, more than O."lmicrog/g is [ more 
than 0,01 rnicrog/g ] 1 micro more thang/'g most preferabiy especially preferably still more 
preferably. 

[0030] T' '; - - ■■ ' " ' 

The content of oelluiar adhesiveness peptide in the base material of this invention, Per unit 
surfecs area of an implaint materiaif and more than 0.1 ngz-^cm^ are preferred, More than 1 ng/cm^ 
prefbif'ably especiaiiy still more preferabiy More than 10 ng/cm^. It is more than IJOD ng/cm* niost 
preferably, and, below as for 100 mg/om^ below 1 mg/cm^ is [ helow 10 nog/cm* 3 below 
1 0Omiorpg/crn^ most preferably espeQi^ily preferably stff! more preferabiy. Aithdugh the 
measuring methbd In partioifiar of the odrilent of celiular adhesiveness peptide per unit surface 
area is not limited, tiflfTSiintdassay can be used^ for example. The portion of (dthers on a vinyl tape 
etc. on a part of surface (for example, the sliape of a square (6,5 cm x 05 cm) or a Gircle 
Gonfiguration 0>6 cm in diameter) of an iiinpiaht niiateriai For example, Wrap), The content of 
cellular adhesiveness pepticie per unit surface area can be rneasured by making what carried out 
the sign of the enzyme {the fbllowihg, enzyme label led antibody) reaet to the antibody Gombined 
with cellular adhesiveness peptide, and measuring the amount of eBzyiries of this enZyrhe labelled 
antibody that reacted. The content of ceiiular adhesiveness peptide Pier unit surface area can 
also be measured by using an isotope, a pigment, a fluorescent substance, or photogene instead 
of an enzyme, carrying out a sign to an antibodyi and measuring a dose of radiation, pigment 
cjuantity, fluorescence intensity, or luminescence intensity instead of the amount of enzymes. In 
the chemical bond to the implant material of ceiiular adhesiveness peptide, or the cellular 
adhesiveness peptide soiution at the time of physical adsorption, The chemical bond front stirrup 
caih make that tn which the chemica! Isond rear stirrup deducted the amount of cellular 
adhesiveness peptide after physical adsorption from the amoU 

in front of physfeai adsorption the content of eeliular adhesiveness peptide, and ihe content of 
ceiiular ad hesiveniess peptide per iinrt surfeee area can also be calcutated by **(ing) it witti unit 
surfece area. Unit surface area means -Bis surface area of the surface which the cell ouitured 
arrsong the surfisces of a base matenal (B) can p^sto up, Hehe, although miniite urieveniriess (f<3r 
exarnpie, 1 micrometer or less) that a ceil does^ hot enter is dealt with the flat surface, about 
that iii whifch the rib (ridge) etc. are provided in order to raise a ciiSture faGe prodijct^ 
area of the rib is included in unit surface area. 
[0031] ' "^^ 

The ceiiular adhesiveness peptide cofitent base material of this invention may perform 
sterilization treatment if needed. As a sterilizing mel^od, radappertization, ethylene oxide gas 



sterilization, plasma steriiization, gamma ray sterility, alcoholic sterilization, autocfave sterilization, 
hot-air sterilization, etc. are mentiorsed, for example. AutQciave sterilization and hot-air 
sterilization are [ among these ] preferred at a jpoint with simple sterilization operation. As 
autoalavo sterilization and cooking temperature in the case of steHHzjrsg by hot air, not less than 
60 not less than 40 ** is not less than 80 ** especially preferably deslrabte still more 
preferably, and 180 ** or less 160 ** or less is 140 ** or less especially preferably desirable still 
more preferably. As autoclave sterilization and cooking time in the case of sterilizing by hot air, 1 
seconds or more are 1 minutes or more especially preferably 10 seconds or more desirable still 
more preferably, and 5000 or less minutes is IQO or less minutes especially preferably 500 or less 
minutes desirable still more preferably. As tub internal pressure in the case of carrying out 
autoclave sterilization, 0.002 or more MPa is 0.05 or more MPa especia^y preferably 0.01 or more 
MPa desirable still more preferably, and 5 or less MPa is 0.2 or less MPa especially preferably 1 or 
less MPa desirable still more preferably, 
[0032] 

Especially as a cell which cian be pasted up on the cellular' adhesiveness peptide content base 
material of -this invention, the mammalian cell is suitable. As mahfimalian, Marsupialia (kangaroo 
etc.). Primates (an ape, a chimpanzee. Homo sapiens, etc.), Rodentia (a squirrel, a rat, a porcupine, 
etc.), Cetacea (a dolphin, a wooden key, a whale, etc.). The mammaliah indicated in biology 
dictionaries [the Iwanami Shoten issue and 1969], such as Carhivora (a dog, a fox, a bear, a cat, a 
[ton, and thora **), Perissodactyla (a horse, an ass, SAI, etc.), and Artiodactyia (a wild boar, a 
swine, a camel, a deer, a cow, a goat, a sheep, etc.), is mentioned. Homo sapiens, a dbg, a cat, a 
horse, a oow, and a swine are Homo sapiens desirable still more preferably among mammalians. 
Uie cell (a vascular endothelial cell) which participates in a blood vessel as a mammalian cell, for 
example Cells which participate in muscles, such as a smooth muscle cell and fibroblast (muscle 
cells etc), The cells (fat cells etc.) which participate in a fat, the cell which participates in a nerve 
(nerve cell etc.), The cells (hepatocyte etc.) which participate in liver, the cell which participates 
in the pancreas (pancreas RA islet ceil etc.), The cell which participates in the kidney (kidney 
epithelial cells, a proximahtiibulaj'-epitheiium cell, a mesangial cell, etc.), The cell which 
participates in a lung and a bronchial tube (epithelial cells, fibroblast, a vascular endothelial cell, 
and a smooth muscle cell), the ceils (visual ceils, cornea! epithelial cells, an endothelium cameras 
anterioris cell, etc.) which participate in eyes, and the cell (epithelia! cells.) which participates in a 
prostate gland An irrterstitiai cell and a smoorth muscle cell, the cells (osteoblast, osteocyte, an 
osteoclast, etc.) thart participate in a bone, the cells (a choridroblast chondrocyte, etc.) which 
participate in a cartilage, the cells (a periodontium cell and osteoblast) which participate in a gear 
tooth, and these stem ceils are mervtioned. The cells (osteoblast, osteocyte, an osteoclast, etc.) 
which participate in a bone among these cells, the cells (a chondroblast, chondrocyte, etc.) which 
participate in a cartilage, the cells (a periodontium cell and osteoblast) which participate in a gear 
tooth, and these stem ceils (a mesenchymal stem cell, embryonic stem cells, etc.) are preferred. 
[0033] 

A lacking part in the living body can be equipped as ft is like the usual implant material (it embeds), 
and also since the cellular adhesiveness peptide content base material of this invention pastes up 



a ceH in the Gutasde of the body, a jacking part in the living body can also he equipped with it. The 
metbod of pasting up with a cesnventiGnai metiiod, for example, carrying out a eel! culture as th© 
method of pasting up a eeil irt the outside of the body, using a ee!!u|ar adhesiveness peptide 
content bass matertai, a cell, a cuiture irsedium, etc. of this ihyehtipn, etc, are appRcabje. the celi 
content (celis/Gm^) after pasting up a Gelfuiar adhesEvehess pepticie content base material and a 
cefl, Ten or more [ per unit surface area of a celluiar adhesiveness peptide content base 
materia! ] are 1000 or more especially preferably tOO or more desirable still more preferably, and, 
below as for 1 0 ^ below 1 0 * is below 1 0 especlaliy preferably desirable still more preferably! cells 
expresses the number of a cell and is easiiy measured with a blood cell count board etc. 
[0034] 

As a culture medium used for the ceil culture at the time of pasting up a cellular adhesiveness 
peptide content base material and a eelf, The publicly known thing etc. which are not limited but 
are especially used for a oel! eultui-e qafi be used. For example, a MEM culture medium, a BME 
cuiture meditirn, a DME culture medium, aiphaMEM culture medium, ap MEM Guiture medtifm, A 
culture medium given in techniGai third editjen" of tissue cultuffes edited by Asakufa Pubiishshf 
issue "Japan Tissue Culture Association, such as ES culture medium, 0M-I6Q ouKure imedifUm, a 
Fisher Gufere miaJium, Ft 2 culture medium, WE oulture miiditfm, and a HPM culture medium, The 
culture mediura of marketing of ASFI03 by Ajinomoto Oo., Ine., the ASF1 04, the ASFSp j ■ Gibco 
CHO~SFM, the VP-SFM, the Opti~Pro, etp., etc, etc. are used. These culture media gan be made 
to contain isubilciy known ad«^itive agents; such as cell growth :fec*o i(3F, EGF, F<SF,^ etc.), 

antimierobial agerrts (arriphotsHc B, genttoycin, penlbillih, streptomydm, etc.), and blood serums 
(human serum, bovine sebum, horse serum, a sheep blood serum, etq.^, 
[0036] ' 

When using a cell growth factor, concentration of a cell growth factor is the full caijaolty (a eel! 
growth factor, an antimicrobial agent, and a blood serum are included.) of a culture medium, ft is 
the same as that of the following. It hits, and 10 or more pg/L is tOO or more pg/L especially 
preferably 30 or mors pg/L desirable still more preferably, and below 1 .OOOmicrog/L Is below 
lOOmicrQg/L especially preferably below 300microg/L desirable still more preferably. As for 
concentration of an antimicrobial agent, when using an antimicrobial agent, 1 or more ng/L per full 
capacity of a culture medium is prefefred. Still more preferably, 3 or more ng/L, It is ID or mor^ 
ng/L espeGraiiy preferably, and 100 g/L pr less of 30 g/L or less: is 10 g/L or less aspecfally 
preferabiy desirable still more preferably. When using a blood isferurrt, Goncentrstion of a blood 
ssRjm from viewpoints of tiie danger bf infectious diseases, such as a viru^y etc. Based on fUli 
capaciib/ of a culture medium, more than 1x10""^ is desi^'able riill more preferred, as for more than 
1x10"*, it is more than ixlO"* especially preferably, and 50 or less ar"e two Or l^^ss especially 
preferably ten or less desirable iStili more prieferably. Teiinberature cif a cell cu!ti:ire will not be 
limited especiafly if a cell is the temjserature which can be grown good, but it is usually about 
1 5-45 **. A period of a ceil culture wjil ncjt be fimHied espepiaily if a ©eli !s a period which cart be 
grown good, but it is usually about one to 30 days, 

[0036] ' . > 

the eelluiar adhesiveness peptide content base material fff this Enventipn -~ artrfieial organs IfOr 



example, an artificial heart, an artificia! iung, an artificial kidney, an artificiai liver, etc.)^ — business 
— it is suitable as medical-application base marterials, such as a base material, a base material for 
dentistries, a base material for orthopedics, and a base material for ophthaimology, etc. That is, 
the cellular adhesiveness peptide content rnateriai of this invention is usualiy used temporarily or 
semipermanently within and without a living body as a substitute of a living body lacking part Are 
suitable for especially the metiiod that at least a part of this base material is detained in the living 
body, and is used, For example, a dental implant, a crown, an artificial bone, an artificial skull, 
artificial auditory ossicle, an artificial jaw, It is suitable for the use of medical equipment, such as 
embedding apparatus in the living body, such as endermic embedding apparatus, such as a bone 
substitution materia!, artificial joint, artificiai cartilage, and **** anchoring material, an artificial 
valve, an artificia! blood vessel, and dialysis shunt, and a pacemaker, and detention apparatus in 
the living body, etc. It is [ among these ] suitable by the dental implant and the artificiar bone. 
[0037] 

[Working example] 

Although an embodiment is hung up over below and this invention is explained to it in more detail, 
this invention is not limited only to these embodiments. 
<Embodimeht 1> 

(1) Preparation of cellular adhesiveness artificial peptide (SLpF) 

According to the method of given [ in JP,H3-502935.A ] in an embodiment, it has respectively Arg 
Gly Asp arrangement and about 12 g (Gly Ala Gly Aia Gly Ser) arrangement (35), Peptide "SLPF" 
of the number average molecular weiflit 100,000 [ about ] was manufactured with transgenics 
Escherichia coli. The sample liquid which dissolved in l.OOmL of endotoxinic test service water 
(distilled water), and prepared 1.00 mg of SLPF, or 0.100 mg, According to the direotiDns for use 
of the reagent kit for Limulus tests, the endotoxin content of SLPF was measured using 
RIMURUSU ES---2 single Test Wako (the reagent kit for Limulus tests, the WAKO PURE 
CHEMICAL INDUSTRIES LTD. make). As a result, they were 0.015 or more EU/'mg and less than 
0.15 EU/mg. 

[0038] ■ .-;^..v---: 

(2) Adsorption to an implant material of SLPF 

1 mg of SLPF was dissolved in 1 mL of 4.5M lithium perchlorate solution, it diluted with 0.02M and 
pH 7.2 fshosphate buffer solution (the following, PBS) which contain 99.5weight % of sodium 
chloride at 0.85 weight % 100 times further, and SLPF solution (lOmicrog/mL) was produced. 
50mL of this SLPF solution (lOmicrog/mL), and a dentel implant (trade name: ~~~ AQB implant) 
One of hydroxyapatite coating unalloyed titanium 4 mm in diameter and a product made from an 
incorporated company advance was supplied to a glass beaker, standing was; carried out at 25 ** 
for 2 hours, and SLPF was made to stick to a dental implant. Then, picked out a dental implant 
from a glass beaker, distilled water of lOOmL washed 5 times, it was made to dry in a 37 ** fair 
wind dryer for 1 2 hours, and a SLPF adsorption dental implant (the base material A) was produced 
(SLPF coating weight: about Imicrog/cm^). 
[0039] 

<Embodiment 2> 



A stpriliz^son SLPF ad$prptiG^^ impiant (the base material 8) was prodwced by carrying out 
autoqlawe steriiisatbh (120 **t 20 rrtsnuties) of the base material A of Embodiment 1. After 
carrying out autoclave steriKzatien (1 20 **, 20 minutes) of the TO mg of SLPf, -diis was dissolved 
in 1 .OOmL of endotoxinic test service water, and it was consldared as sampie liquid. As a result of 
measuring endotoxin cowterti of SLPF [ike Erabodiment 1 using this Sample !i<guid, it was less than 
0.0015 EU/mg. 

[0040] ' ^y-' .^^■■■^■^ 

<Embodiment 3> 

(1) Preparation of cellular adhesiveness artificial peptide (SLPL) 

According to a method of given [ in JP,H3-502935,A ] in m embodiment. It has respectively fie 
Lys Val Ala Val arrangement (7) and about 12 . (Gly Ala Gly Ala Gly Ser) arrangement (35), 
Peptide "SLPL" of the number average moiecuiar weight 100,000 [ about ] was manufactured 
with transgenics Esbherifihla eoli. iM nrag of ^LPL or O.iOO mg was dissolved in 1.00ml of 
endotoxirtic test servicje water (distiited water), and it was ponsider^d as sample iiquid. Endotoxin 
content of SLPL was measured like Embodiment 1 using this sample liquid. As a resuit, they wem 
0.015 or more EU/mg and less than G;!^^ 

■[00411 "\"'^'[ '^'i 

(2) Adsorption to an implant matsrial of SLPL 

1 mg of SLPL was dissolved in 1 mL of 4.5M llthsum perqhiprate solution, it dilirted with OMM and 
pH 7.2 phosphate hfiffej- soiMtiGn (the follpwfing, PBS) which contain 99:5wetght t of sodium 
chioride at 0 85 weipjit % 100 timBs further, and SLPL solution (10inicro|;/roL.) was produced, 
50mL of this SLPL solution (lOmicrog/mL), and a dsntal implant (trade name: AQB implant) 
One of hydroxyapatite coating unalloyed titanium 4 mm in diameter mrid a product made frofri an 
incorporated company advance was supplied to a glass beaker, standing was carried out at 25 ** 
for 2 hours, and SLPL was made to stick to a dental implant. Then, picked out a dental implant 
from a glass beaker, distiiied water of lOOmL v/ashed 5 times, it was made to dry in a 37 ** fair 
wind dryer for \ 2 hours, arsd a SLPL adsorption dental implant (the base rnaterial C) was produced 
(SLPL coating weight; about 1 microg/cm^). 
[0042] 

^Embodiment 4> 

The steriiizatlGn SLPL adsorption dental implant (base iTiaterial D) was produced by carrying out 
autoclave steriliaaiipif) (150 **, 20 minirtes) of the base materia! C of Embodiment 3. After 
carrying out autoclave st^riifeattbh (120 **, 2C) mlnutesi of the 10 mgvisf SLPL, th is was dissolved 
in 1 .OOmL of endotoxiniG test service water* and rfc was considered as sampie Hquid, As a re$utt of 
measuring the endotoxin content of SLP'L like Embddirnent 1 using this sample Itqtiiid, it waiS less 
than O^ioi S EU/mg. ' . 

Wmi 

<CoftiparatiVe exampfe 1> 

(1 ) Preparation of collagen 

Bovine origin collagen (trade rtame: the cdllagen type 1, a cow, the Nippon Seeton DiGkinson, Itlc. 
make, COL) was used as it was. 1.00 mg of GOL or O.IOO mg wjas diissQiyed in I .OOmL of 



endotoxinic test service water, and rt was considered as sample liquid. As a resuft of rrteasuring 
the endotoxin content of COL like Embodiment 1 using this sample liquid, they were 0^015 or more 
EU/mg and less than 0.15 EU/mg. 

[0044] ■ ■ ' ■ ' ■ 

(2) Adsorptiori to the impiant material of COL 

1 mg of COL was dissolved in lOOmL of 0.05N hydrochloric acid aqueous solution, and COL 
solution (lOmiGrog/mL) was produced. 50mL of this COL solutiors and 1 of the dental Errtplant 
(trade name: the AQB impiant, hydroxyapatite coating unalloyed titanium 4 mm in diameter, 
product made from an incorporated company advance) were supplied to the glass beai^er, 
standing was carried out at 25 ** for 2 hours, and COL was made to stick to a dental Implant. 
Then, picked out the dental implant from the glass beaksr, the distilled water of lOOmL washed 5 
times, it was made to dry in a 37 ** fair wind dryer for 1 2 hours, and the COL adsorption dental 
impiant (base material E) was produced (COL coating weight about 1mi<;rog/cm^). 
[0045]' ■ ■ ■ ■ ■ ■ 

<ComparatWe example 2> 

The sterilization SLPF adsorption dental impiant (base material F) was produced by carrying out 
autoclave sterilization (1 20 **, 20 minutes) of the base material E of the comparative example I . 
10.0 mg of COL or 1.00 mg were dissolved in ImL of endotoxinic test service water, and it was 
considered as sample liquid. As a result of measuring the endotoxin content of COL like 
Embodiment 1 uiing this sample liquid, they were 0.0015 or more EU/mg and less than 0.015 
EU/mg. 
[0046] ^' 
<Evaluation 1> 

The ceilular adhesiveness of osteoblast was evaluated by the following methods about the base 
material A of Embodiment 1, the base material B of Embodiment 2, the base materia! C of 
Embodiment 3, the base material D of Embodiment 4, and the base material E of the comparative 
example 1 and the base material F of the comparative example 2. To 15mL capacity centrifugation 
tube (made by ASAHI TECHNO GLASS CORPORATION), one of a base material. 200,000 of 5mL 
of an osteoblast proliferation culture medium (made by Sanko Junyaku, Inc.) and normal Homo 
sapiens osteoblast (made by Sanko Junyaku, Inc.) were supplied, and it covered, settled after 
stirring and into COg incubator gently, and cultivated on 5% (v/v) of COj concentration, and 37 ** 
conditions for 2 hours! The base material was picked out from l5mL capacity centrifijgation tube 
after ctifture of 2 hours, the base material, and the trypsin / EDTA solution of 5mL (made by 
KURASHiKf BOSEK! KABUSHlKl KAISHA) was fed into another i5mL capacity centrifijgation 
tube, and exfoiiation processing of osteoblast was performed. The base material was picked out 
from 15mL capacity centrifugation tube after processing, and the solution which remained in 
15mL capacity centrifugation tube was centrifuged on condition of for 5 minutes at 1000 rpm. 
Suction removal of the centrifljgal supernatarjt liquid was carried out with the aspirator after 
centrifugal separation. The tetra color one (made by SEIKAGAKU CORPORATION) of PBS of 
0.5mL and 0.1 mL was supplied to 15mL capacity centrifugatiori tube aft,er supernatant liquid 
removal, and standing was carried out to it at 25 ** for 4 hours. Then, the absorbance of 450 nm 



Ccontrast wavelength of 630 nm) was measured using the spectropfiotomefer, and this value was 
made irito celluSar acihe^iversess. ife 

[0047] ' " -^-^ ■ ^ ' 

[Table 1] 
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[0048] 

<Evaiuation 2> 

The cellular adhesiveness of a microvascular endothefial ceil was evakjated by the foibwing 
methods aboiit the base material A of Embodimerit 1, the base materia! B of Embodiment Z, and 
the base material E of the comparative exa-npie 1 and the base material F of the comparative 
example 2. To 15fTsL capacity Gentrifugation tube (made by ASAHl TECHNO GLASS 
CORPORATION), one of a base material. 5mL of a mfcrovascular endothelial oell growth medium 
(made by taASHlKl BOSEKI KABU^HiK! KAiSHA) and 200,000 gf a normar human 
mieroya^^cukr eridotheiiai eeii (nlade by KLIRASHIKI BOSEKl Ki'^BUSHlKI MlSH^^^ sire supplied, !t 
covered, settled after ik(!"rirtg and shto GQg incubi^^^ gently, and cultivated on 5% Wv) of dOj 
concentration, arsd 37 ** conditions for 2 hours. A base marteHal was piokpd put from iSinL 
capacity ceritriftigatioh tqbe after euitUfe of^ hours, the base fnateriai, and th^ trypsin / EDTA 
Mitrtiph Of 5mL (rt^^ KlJF?i^$Hlki BGSEKl Ki^^BUSBKI KAiSHA) was fed trrto another ISmL 
Capacity centrifugation tube, and ekfoiiation processing of a microvascular endbtheliai eeir vwa^^ 
performed/ A bass mater%i w^s p!ck<5d owt from tSilniL eapafeity cefrtrifijgltiort tube after 
pfocessing; arid a soiution which remained in 1S:mL eapaclty centrifugsition ftjbe was cehtrifuged 
on GOriditiori of for 5 minutes at 10QQ rpm. Suction removal of the eentrifugal supernatant liquid 
was carried out with an aspirator after centrifugal separation, Tetra Golor one (made hy 
SEIKAGAKU CORPORATION) of PBS of 0.5mL and 0.1 mL was supplied to 15mL capacity 
centrifugatiGn tube after supernatant liquid removal, and standing was carried out to it at 25 



for 4 hours. Then, an absorbanc^ of 450 nm (contrast wavelength of 630 rim) was measured using 
a spectrophotometer, and this value was made into ceSiular adhesiveness. These results are 
shown in Table 2. 
[0049] 
[Table 2] 
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[0050] 

From the result of Table l and 2, the cellular adhesiveness peptide contenst base materia! of this 
inverstiort is understood that adhesion activity is very higin compared with the base material of a 
comparative example, it turns out that adhesion activity does not change even if the base 
material of this invention performs autoclave steriiization. 
[0051] " 
[Effect of the invention] 

Even if collagen of natural origin, etc. are not used for t}^8 cellular adhesiveness peptide content 
base material of this invention, it can paste up a ceil on a base material very efficiently. Heat 
sterilization of autoclave sterilization etc. is possible for the base materiai of this invention. 
Therefore, since the cellular adhesiveness peptide content base material of this invention can be 
fifrfcher heat~sterilized easily excluding the protein of natural oH^n with the danger that infection 
substances, such as prion and a virus of the Homo sapiens infectiosity, contain, etc. even if mixing 
of a microorganism arises, its safety is very high. Since it is easy to paste up a cell on a base 
material, the compatibility of a base material and a cell in the living body becomes very high. 
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ij^Tkm 2 ] 

mm^M'&AJi^:f^ F^)^ A r g G l y Asp iHJiJ, Leu Asp Val MM 

■, A r g G 1 u Asp V a 2 ffi?!j C I ) . T y r lie G 1 y S e r A r 

g @25!j ( 2 ) , P r o Asp S e r G I y A r g i! JSj ( 3 ) , A r g T y r 

Val V a 1 L e u Pro A r g 13 C 4 ) , L e u G 1 y T h r : ; I 1 e 10 

Pro G 1 y SB^J ( 5 ) . A r g A s n 1 . 1 e Ala G 1 u ; I I e I 1 
e L y s Asp I 1 e Id M C 6 ) . I 1 e L y s Val Ala V a ] E^J 
C 7 3 L e u A r g G 1 Asp G 1 y . G i u Ala B¥i ( 8 ) . 

G 1 y Val L y s . G l.y A p L y s G,! y ,:., A ,s n Pro G 1 y 
T r p P r o G 1 y A 1 a P r o (9) v G 1 y G 1 u P h e T y r 

Phe Asp Leu Arg Leu Lys G i y Asp L y s gdM ( i 
0 ) . H i s Ala Val EMS'/ T y r Lys L 8 u A s ri V a T A s 
n Asp S e r MiLM ( 11 ) 6 jS: « i: OM^f ti^'>>3: < th I acD«/h7 ^ ./M 

mm (X) ^■^h.r^^mtMimm<omMo 

I m MM 3 1 20 
li * A X F ■ ^ 6. !C G 1 y Ala G 1 y A i a G 1 y S e r IH 
^■■i] ( 1 2 ) RXS/Xlt Gly Val Gly Val Pro MM (1 3 ) 

immm 4 ] 

[ St 5 ] 

i&^i^^iiiia, ^mmmm. Wimmmm. m^m^. mmmM^ wmmm^. Mmnmm. 
m^Mm^. w±Simm. 7&^mmm±&mm. T^'^i-y^^i^.mm. ±&mm. mmwm 

ffiaijfi. ftwmM. #is§s, m^^mm-, mnm^^^ mmmmm-. nwmmR so 

33 1 ~ 4 v> -f ft til IB K ©SMo 

x.y F ^4•-s>ycD^*■«A^^|ffl,!S^g»#:-•-?7'f- F<?:»:«fl?c»-5v^T 0 - :i 5 E u/m g*SI 
[M 3R« 8 ] 40 

mm'wmM. ^mMmm. ^mmmrn. wmm, nm±^.mm. nm.\^&mm. msm 
m. ^mmmm. ^mm^. is#aiss. .i5c#^aiiia. Wi^mm. mmmmm. # 

[ 0 0 0 1 ] 

miMSi4'^y^ F^w»#?-cM-r s= ■s ^iz^L<it, 4 yy^y hmmu so 
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[ Q 0 G 2 ] 

i£ . sffl iS m ji ~f =3^ F a If S M L r 7c ^ * 0 n - y ic .^fe #: S % ' 
f- -5' y t -h^ ^ i, il IS M S 7" r F -S" W ® :# 6 tl f V-* ^ C # ^ 8 - 3 3 2 2 1 7 

rood 31 ' ' ■ 
immfi^m^h <^ ^ tt%mMi ' ' '' '' ' , / 

tit * <om m s » fe^!/^ F^ws fi^ '^M^^omBU^m ^-^ ^ tc it sBm^ t 
^ I:', h mm M ^ '1' /V 7> # ® 1:^ ® M d m ^ n -s m « s i> t v> -5 n s -jb^ & s . lo 

§ s k ama ^ & « 5 f4« c r a t> ■& . * fs © @ a , 35 li E& * © g a 

10 0 0 4] 

* mm it , m s; w t: a -c- 1 fc g m ^ 't$.)^. o / f * it m t ^ c t ^ ± ig @ 

^ S #€i # i* V X y F F * > <?) ^ W 1 M ^ 'ft 1^ K © a ft 5i: S 1.^ T Q i 

5 E u / ra g: -^m -^M s m*«« A yf-vt^fyy'^y h MMr t j&^i a % s j^ fc § 

r 0 0 0 I ] 20 

■Ir 5g8# ftl^ v 5 8'-66H. 1 9 9 2 4^) „ ^ g| ^ # v- if ^1/ 

f 7' 5 / m m M (. X ) t L r a s m . r n & ai . ^ 9 « m? -i- . 5 2 7 - ■ 5 
3 5 Mv 1 9 9 Q ¥j ^ i-^mBznT-mM'izy ^ -mBs Ba# ^ i 5 8 - e & 
s; 19 9 2 ^ J E ^ s T v> s |j <b m &m\t-^ 6 ti ^ c 
CO 0 0 6 1 

C tl 5 ©g/hr S / ^le?!] (X) A r g & I y As pE^j\ L e u A s p 30 

\' a I &m ^ A r g G 1 u Asp ¥ a 1 SB 5iJ ( 1 ) . T y r lie G 1 y 
;S e r A r g feiti; ^ g ) P r p;: Asp S e r G 1 y A r g MM ( 3 ) v A r 
g f y r V a I . V a I ; L e u P r o ' .. A t g ( 4 ) , Leu G 1 y T 
h r lie P r o G 1 y M^t ( S ) . A r g A s n lie A i a G 1 u 
lie lie L y s A s p lie mm ( 6 ) . 1 1 e L y s V a 1 Ala/ 

V a 1 ( 7 ) V L .e u A r g G 1 ^ii2 p[J^ Asp G i y G i u Ala 

mm ( S ) ^ G 1 y V a 1 L y s G 1 y A s p L y s G 1 y A s h b r 
Q G 1 y T r p Pro G i y ' A 1 a P r o;®^ C 9 ) . Q J y G l u P 
h e T y r P h e As p L e u A r g Leu 1 y s G ! y Asp L 
y s EM (1 0 ) . H i s A S a V g 1 ffi?0S.O* T y r L y s Leu A s n V 4Q 
a I A s n A s p S e r Mlil C 1 i ) 0m M L ©Jl j^Ve . S &fc 

tJi; L < 5 a; A r g G 1 y Asp W,f4.. T y r I I e G 1 j S e r A r gE5^J 
( 2 ) RZf 1 ] e L y s V a ( A 1 a V a ! M M C 7 ) T t> D . fi b < » 

A r g G 1 y A & pmm V&ri> o F t ^ S IBM i± 3 E S L . ( ) 

icr^ J mm wm^MM t « mm m^h mkt m < k t / m nx-m « « ) „ 

I 0 0 0 7 ] 

ffflMSattAi-^-t;/^ V^. taie«'J^7 5 / ^13?!] (X) i is- ? * i!.^ ft < i: t> i fflW 

6 K wm u< ^ 1 ij'^ FF* ^ — 3 D ^ ; m^m s l. < a i m w * 5 - 2 q m w § fe 0 
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[ 0 0 0 8 ] 

mmwm^.AT.^'/'f- V (Dm^^i^'^mit. s, oqo, o o o kt*^»* l < ^ t &k 

$f $ L < 1 , 0 0 0, 0 0 0 K T s Wlc^Mh< a 3 0 0, 0 0 0 K T 1? S D V- S ft 3 

0 0 K ± 5f}Hf L < . ^ il; L < & I , 0 0 0 .r. . # ?r J? S; L < ?i 3 , 0 0 0 W ± 
TSSo ft43, Igia^^tt AX'^^'f- F£D^¥i^^?.l{i, S D S -- P A G E (SDS# 

[ 0 0 0 9 ] 

0IIS^«mAX'^:/^ F t LTa.- , A r g G 1 y Asp' S e r MM (. 1 4 

) jb^ & S -S -^N F . G 1 y A r g G 1 y Asp S e r gHM C 1 5 ) 6 ^ § ■"^ 10 

'/f' K, G 1 y A r g G I y A s p S e r P r b IB 5*1 ( 1 6 ) ^-' 6 ^ ^ ^ F ' 

^ A r g G 1 y Asp S e r Pro Ala S e r S e r L y s Pro 

mm (1 7 ) »^ 6 ^i: F . A 1 a V a i T h r G 1 y A r g G I y A 

s p S e I- Pro Ala S e r A 1 a ( I 8 ) 6 § ^ 1^ F ^ P r o G 

1 y A i a S e r I 1 e L y s V a 1 A 1 a V a I S e r A 1 a G 
! y Pro S e r (1 9 ) ^J-- S ^ § ^-^^ ^ 9^ F , C y s S e r A r g A 1 a A 
rgLys Gin Ala Ala Ser lie Lys Val Ala Va 
i Ser Ala Asp A r g ( 2 0 ) /j"- 6 & i.'^ '/^ F . V a i C y s G 1 
u Pro G 1 y Tyr lie G 1 y Ser A r g Cys Asp (21 

) e> 4- ?>--<7^^ F®.tf r. n s ©d^* < fe -'S©'^-/--^ FA^ 6 &5S#ft#j&ni*--e-t 20 

m-^i^t bTfi:. (A r g G 1 y Asp S e r ) 4 ffiJlf (22) ., ( 

A r g G I y Asp S e r ) g ^5^1 ( 2 3 ) ^ ( A r g G 1 y A s p S e r 

) , 6 ffi^J ( 2 4 ) . ( G 1 y A r g G 1 y A s p S e r ) 3 ( 2 5 ) , ( G 1 y 

A r g G ] y Asp S e r ' P r o ) g ( 2 6 ) ^ ( A r g G 1 y A s p S 

e r Pro Ala Ser Ser L y s ' P r o ) 4 (27); (Ala V a 

1 T h r G 1 y A r g G 1 y Asp Ser Pro A 1 a S e r A 1 

3)4(28). ( P r o G 1 y A 1 a S 8 r I 1 e L y s V a 1 A 1 a 

Val SerAla Gly Pro S e r ) 4 ( 2 9 > , C C y s Ser A 

r g Ala A r g L y s Gin Ala Ala Ser lie L y s V 

a 1 Ala Val Ser Ala Asp A r g ) 4 ( 3 0 ) . X id ( V a 1 30 

Cys Glu Pro GlyTyr lie Giy Ser Arg Cys A 
s p ) , (31) iJ^^rj:^y<-f^ }^ mti^^if ^ n ^ . ^ ffl £35 fi-g-S « 2-5 Qifi» 

"t? S S o 
[0010] 

a5SS®»#.Ai--?:^^ ¥<DT /mmmf^. mmmm ^ }i^^Mt>-r m^hr j m.mn 

(X) iiA-^(OT / m&n (Y ) tLX. Gly Ala Gly Ala Giy S 

e r IH M ( 1 2 ) , G I y Val Gly V a i P r o 13 M ( 1 3 ) , G 1 y P 

ro ProE^J,Gly Ala Gln Gly Pro Ala Gly Pro 

G 1 y mm ( 3 2 ) . G 1 y A 1 a P r o G I y Ala Pro Gly 40 

Ser G 1 n G 1 y A I a P r o G 1 y L e u G 1 n025l) (33) Rtf/ 

,X a G I y A 1 a Pro Gly T ii r P r 6 G 1 y Pro Gin G 1 

y L e u F r o Gly Ser P r o BHM C 3 4 ) * $ & ic # L T ^ C t it . 

•6 . G 1 y Ala Giy Ala Gly Ser MM ( 1 2 ) G I y Y a 1 
G 1 y V a 1 Pro E^j (13) RlS Gly P r o P r o mm-^f'^-^ L < , ^ & |C 
L < i± G 1 y A 1 a G 1 y Ala G 1 y S e r (1 2 ) T i. . 

m^t. mKMt ^^^^(Dm^^ts^^. mmmm^AJi^-f^ ¥ (0 1 3^10, so 
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0 0 0 fi s t><D±^WSi b < . S B <;J* 1 1 0 ~ 3 0 0 0 #k: 

» L < a 1 4? 3 0 ~ 1 , 0 G Q fflWf"^ fe © If 
ro 0 113: 

mmmm^Ax^yf- }^^o:iT i /mum ix) ty t jmmn ( y) ^:®ffiS[6Dit* [\ 

( X 3 / ( Y } ] (.3:. 0 . 00 i: L < , ^ 6 .&T L < It 0 . 0 1 ±., 

W-^L < it 0 . 0 5 i; t?- 9 ^ $ ft. 1 0 4U W t L < . t & S h < (i: 2 J;-( "F , 
WicM M U < n 0 , .5 M f 1?::^: § « t fes/ *li ^ « m A X K ^ F ^ iS - i^'^ 5fi« M !3 

f ; T 5 J w&i c X ) t rm / ^siu < y y t #^sk M t t n 

A 1 a Q 1 y Ala G 1 y S e r ) a S^ ^'l C 3 5 ) ^ ^ r g ^ 1 y A s p flg 

?i t ^ ^ n ^enm i 2 s o«-r^ m ¥ m& ? sis 1 0 w }• > cg 1 y a i a 

G I y A ! a G 1 y S e r ) g K ?!] ( 3 5 ) T y r I ! e G I y S e r 

A r g. m m ( 2 ) %f ti n ^ 1 3 fi-cJtP^ m ¥ ^ ^a^j i o to :/ f , 

CG 1 y A i a G i y A 1 a G 1 y S e r ) § SE|lij < 3 5 3 lie L y s 

V a I A 1 a ' V a ] Ely ( 7 ) i: ^-^ti-€fi^ 1 2 «vi5>3 W S if ¥ ^1 5^ 1 lil 1 

0 75" S €! 7^ F\ C G 1 y V a 1 G 1 y V a 1 P r o ) g E ( 3 6 ) t ( G 

1 y Ala G 1 y Ala G i y S e ,r J .1 2 X 3 I) At g , G I y 

1; y A la P r a G i y ,P r o , P r o G 1 y P r o P r o G i y P 
r , o P r 0 G 1 y f r o P r o ) 2 ( 3 8 3 gE^i i: A r g G 1 y A s p MM 

n-^ ^ F t ±-f^ ':j^ ^^y'V ^ zy^-:^0n', :ri»<7ir;^J?'iv 1 9 9 7 ; A 
b !■ a h a ro j . D o in b & ^, H a n d b o o k o f B i o d e g r a d a 
b 1 e P o I y m e r s , H a r w- O p . d A € a d e m i c Pub! I she r 
s^^T^ Ams t e r a a m i 9 9 7%) 

1 0' o' 1 :a ] 

D S [A r g G 1 y As p S e r iajfij ( 1 4 ) &r^'^<"/v- F ,^¥±S#-?a*^J 
4 D <J . C^) '^y^ FiF^^^i ^ G fe G b S [G i y A r g G 1 y Asp S 

Q t mm c 1 .5 ) * « y ^ F , 1^ ¥^ & ^mm s o o :, 5 f mnmm i ; 

, Ret r oNe c t i n ( U 3.!^ E t V h 'fe F'7 n :^ :i? C [liF'' 

7 4 y'u ^ ^ f- a E s a ^ -f ;v ? c s 1 >' f-zvi^ m m m .f / -f y t y p e i \ 
I I &t;-A/^y yis^ F^i-fy I I * i "sTos-'f a^i^it?**!} e ??v s 

C^} . RGB S ~P r Q ::t e i n: A jA.r g ^ 1 y Xs pBJ^ItrP r o ' 

t e in A ( I g G F y j ItlfflA Ufe-^V^ F; Ifc ¥ « 3 7J. 

(^*) ;g] -f u -t? i- y Y [A r g G I y A s pEMt (G 1 y A 1 a : G I y 

A i a G I y ,S e r ) EM C 3 S ) iL^^^ m i 2 fa^ L, S fe^ffi M x. 'j^v g 40 

i'f-y F y.-^ A Vfu ^^y-yf ~ / n'^ -? F i; K * ^ T rI j§tt" 

L^^©, H#ftggX« (11^) K] . lkXi'^n^^¥y h [I ! e L y s V a I .. ' 
A 1 a Y a 1 SPJ ( 7 ) t. ( G 1 y Ala G 1 y A 1 a G I y S e r ) g ffi 

^jcs.s) t^^^mi 2mmh^ m^=f U:^mk±mmzL^ m 

mm m m « A x --^ :/ f it , a x a :S ^ fe © o , if , * ^ -a- ft c p ^ 
^ t) ^ V pffi« » ft Ax^ y F 5± V P :5 - y % 7 V 1:3 * >^ J9 ^ M liia ^ so 
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0 m.m %ix±\ct ^ ^ tff-»^L < . ^ ?> u: «^ a; l < « 9 o ;s m % i;^ ± ^ # ^e. ?ff l < 

(00151 

^ il -a- ^ a i S Iffl gg -IS « ii A -T_ ^ -/ 7- P t L T {* s #J A ■ r g • G 1 y ' A s p 

S e r ( 1 4 ) . G 1 y A r g G 1 y A s p 3 e r EJij ( 1 5 ) . G i y 

A r g G 1 y Asp S e r P r o K ( 1 6 ) & Xf A r g G 1 y A s p S 

e r Pro A i a S e r S e r L y s F r o ( 1 7 ) 5 ^1: ^ <fc D ]1 

[0016] 

m&'?m.^mM.mir.i::^mmmm^XX-<y'=^\' tLXit, m^i£. (Cly Ala 
G 1 y A ! a G I y S e ,r ) g SHM ( 3 5 ) i: A r g G l y A s p W-M t^^- 20 

tl^n^Jl 2 r ^•iCTi^^.j'?*^ 1 0 ?J CD ■■/ f - F\ (G 1 y A j a G 1 y 

Ala G 1 y S e r ) s Sa 5»J ( 3 5 ) i: T y r I 1 e G 1 y S e r A r g 

mm (2) t^^n^nm 1 3 ffl-cJtJwr 5^¥i§!£--?ffi$?F i o;? cg 1 y 

A 1 a G 1 y Ala G 1 y S e r ) g m?il ( 3 5 ) I I e L y s V a 1 

A 1 a V a 1 iBJiJ ( 7 ) '& ^^tl¥tl^ 1 2 ffltJoWf 1 0 ^^i" ^ 

r/f- K ^ ( G 1 y V a 1 G 1 y V a 1 P r o ) ^ C 3 6 ) ^ ( G I y A i 

a G 1 y Ala G 1 y S e r ) 1 2 E^i (37)i:Arg Gly Asp M'^l 

t^^ti^nm 1 2 m-^'D^t^^^i^^'fmm I ojsco^f^ v\ rxs {g \ y a i 

a Pro G 1 y Pro Pro G 1 y Pro Pro G I y Pro P r 

0 G 1 y Pro P r o ) ^ ( 3 8 ) gEJtj t A r g G 1 y Asp MM t ^ ^ ft 30 

ti III 6 a -o ^ f § i% ^ m » -j- mm^jiio^ f ^ f m if m if ^n^. 

[0017] 

illS S * ffi ■/ ^ K 41 CD X >- F h * y (o #W «' (E u / m g ) (t ; ilia S# ^-Z F 

0 i 5 K^jc^ffs L < 0 . 0 0 1 5 *iiT-feSc, F F + 1-^ ^- * M S;- 
LTfi. :f h :^ =-Oikmmmmii^:ry F F >K:S^S L JiSf ^ C ;£*fjffl L ft 'J 

A;VXf^;^ F:^ja^fjnSfflT»?5, fff *i 5 A g^T^*^ 'J A;1/7.t-7s FfflM«4^-i' 

^iiS) &■C^Ui^;L'XE S -• 2 S/i/^i^^I/f-X F y 3- CSi3^M^XMm^^?±®) ^jS'^^ 

m m 7j< X a s ^ a i j- -jk k m mt tK^ nh n •« « s fe . mm m m t lxu . h * 

M,rfl>?-e^i& 5 ti7£ X y F F-^i^>'S2PH, r <Dx >< F F *$/>^i*^&T'^S« nfe 
[0018] 

mSE © U A ;P X X F y F vvft x y K F^ ^> ^"^ ® il^Tj ?4 i L T fi , M 

^f^. 1 . 0 0 m g (ommum (mmmm^^f^Y:! y f f^ yumm^k (mm 

7j<#) 01. 0 0 m L l,r.mBL Tcmi^m. 0 . 2 0 0 m L . L A L mM (*H;S:p?? F ^' 
X ( L { m ti I us p o i y p h e Hf us ) ©j&^Sft liS^-^MMS^ L fc ^ ©} © i 

KnxLru-^h. 3 7 ^ t? l ist K # s , 7j< ^ m CD B ^ t s * @ m W ^ ■ 

y;l/*^jgjt^>ll. fcxy F F^^S/y-^Wa*^ 0 . 01 5 E U /m g ^±T?|j 5 W ■ 5Q 
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E T t . y /l/ ti^ m m S tl « fcxy K h # » mifi 0 ... 0 i 5 E U/m g * fi T' § 

ir; fll^ 1? t S = i; it . 1 . 0 0 m g €> lli^ MM.Jt- W ^ X 0. . 1 0 Q m g 0 ii Ji M ^ m 
•S , W # M# 0 . 1 5 E U / in g U ± * M # ® W ^ 1? t- ^ o ^ fe v MMiC I 
0 . 0 m g (DMMUn^m V>S 21 fc J: 9 V 0 . O Q t 5 E U/m g £4±#*il5b> OPJS . 

/j^ -(? t § o ^ V ;v m mfi^m^^t^rj: h ?j , m *ms :^ -e ^ s6 6 n fc X y F h + > li 

p V s. kmvh MWMm ^ ® # j; 'P T f!j ^ f ^ £ ^ t ^ « -r s: 

V 0 . 1 5 * si 44 . li .is m m ii a x -f r f .<?d.x. > f > 4^ y a m ® ?]< ^$ ?! (a /s : i 

m g / in L) hi hh WsM ) % ife Q . 2 0 0 irt L $ "t? p ^g- U i; t ^ 
t ■ V'* <^ J; S f S> i- . „ IQ 

10 0 19] 

h # s ML it m m b T i^^^ii^. > -f^yh mm ^ p t- t - -g ^ © » « ig m s a l 

i=tm.ai[®«fiAX--^y-7^ F't. 77>f ---x-f F « It S b T »f -S L ^ 

Sbv S St<:2 5t:?i zmm^&MMt j t 5t J; D ilSa^*EAX'^5^'f■ 

F © ;^ a * m X V ± E X > F F * .> ^ « * <?> 11 « yj- m izu-^x m mt^ttif -& t « 
. msiStttAX'-^T'f- Vfi'^'iy^-^y FM^fc#am«bTv^^:l^v -1' y > KM 

*t * m li M y -f- m (omm ^ m x h mm i- ^ ^ gg;^ ax ^ 5*" f- f % . m« m * is 20 

0 . G 5 P a ® MJ± T . .12 H » T 2 5. 'C fc-M b . t 2 5 "C T? 1 2 if 'rM M BM 

^,^020] . ■■, ,^ " ' . . 

X. F h ^- y y it km^.m commmK'^ t n ^ fc bb s mmm^^^^f ¥^ -i^m 
m:BiL ^ ^mm^ms^.mA^xm&hM^'^^^ mMMxm^-^'f- ¥ ^mmmigmM- tm 

0 a o te K V X 5^ F F4 2^ #Mii^#'a;^ >^f^ F ^i;^. -^ ^4 c ^ ^ o ^ ® * 

')t^ m ^ s ii us ® e K ■/ K 5c mx b x ^ f f 4^ s/ i/ ^ t $ « b x . m 

If , ;V a ji :^ -7 In X fi: M tK ^ a F 9 M (/^ T X > F h * 5^ i-' # ^ 30 

^ s # « feiii® m . R I? c ti: fe CD :^ so: ife ^ ^- ffl T t i o c tl a f; # V m ^ 

x> F F i^mmk. ^mM-^M ^ o: MMft i: L X s 4 0 t m± 

^ b < , ^ e> b< 6 0 'CK±. b < 8 0 t:w±-es 9 . i 

8 0 °CVAT*^M-'^h < . & iLW'£ h < 'A I Q G "C T\ # b < ft 1 4 G t ft^ "F 

S> § . to g| Bf p « . 1 # ± ifi Iff S b < V a S icM M L- < y; 1 0 # ± . r# & ^ b < it 

1 ^ « .5 0 D 0 :5t^T)5)'?Sf S b<; , ^ifcW^ b < » 5 0 0 i^MTs # 

COOS n 

•fe ■S' 5 -J? z *l b T 5* . ^ X . h ^ X3 ^ T ^ f iJ y'm }iyt^ I. y 'm . 

tl y L. (TCP) [ i? " U y^H* ;Vg/'^ ( jS T C P ) mi m\ . /^-fitif^. 
X ( S i 0 2 - C a Q - N a 2 O - P 2 O S ) [ % 5 K - il^ ( S i 0 2 - C a 0 - N 
a 2 0 - P 2 b 5 - K 2 O - M g 0 1 ^ j v G P S A [ G a O - P 2 O 5 ~ S i 0 ^ ' 

A 1 2 0 3 ] ^^xm.mM-^M: Tn'^'fh-~-b:^'yXh^f-4h (A- W) if-^Xiz^ 

-y ^ X [ S 3 0 2 " C a 0 --M g P 2 O 5 J . 5 , 5/7VD~7^ * - ^ . 

9^-^;=: 7, ^ ^7 4 7. M^mmi mi^mm. mcFcti s ®— aisiii^ r s^t s-sfr^ ( 

8 a 1 7 4#^|S*) *i^*#:i.tl^« S: tl&©3 S\ k Fi3*5^7K#>i' F, T G P. ^ SO 
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-TCP, /"^ '{ :t X . -fe 5' e -;|/, C P S A ^"■^ XMSfifl-g-**, A - W A"-? :^ >fe '7 
5 -f -5' , r a 2^ ;V :3 - 7 i^)'^ ^ $ L < ; * 5 fc; ^ t L < a. fc F p 4^ 7 -r 

[ 0 0 2 2 ] 

^rnunt LTs, m^-^is. ^^y^ rn^^-'^i.. b,- ^'Di^,-* u m 
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L < 53: Q - 1 /i g / g W±, « fe#S 1/ < y: 1 pi g 

t o- 0 2 B l 

a sa g « ft ^ ^ y 9'^ k m m k ^ s * ^ :^ ^ > l r (3; ; Ay-^^i/i-m 
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ft X (ri 7 ^ F {h ?! it . iffe^^jt ^ -ti: S ^.^ M ffl t ■< y -f =7 y V Vi.m ?y -fe 5 
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-f V F - ^ , ^ .. :^ ¥s M X it mftM KM ^ m v-v r M I* s a L . P * « © K t3 D iz m 
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lo a ,3 7 I , ... .. 

mmm:^ , .. : 

M T M as ii 4 i if T * 5% ^ M K L < t « #r 4 i/^ 6 {?? iO^ fe te ' 
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A 1 a V a 1 m n ( 7 ) ^: C G 1 y A 1 a G 1 y A 1 a G 1 y S e r ) g 

mn (3 5 ) t^^^i^ I 2«w t, a^p^^^^Mis 1 0 f " s l p l " *s 
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P L i^^AXMS D) -l&ffS Lfco «:*5. S L P L 1 0 m g - V 
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a MS 5 %: Cv/v) V. 3 7X,<D^r*-e 2 BtKliaS L/to 2Et il0^#^s 1 5 to L US 
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1 5 

(210) 6 

(211) 10 

(213)PRT 30 

(213)HQmQ salens 

(400)6 

Arg AsD He Ala Glu lie lie Lys Asp He 
1 5 10 



(210) 7 

(211) 5 

(212) FST 



40 



(1?) 
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<40Q)7 

lie I^fs lai M§ fal 
1 fi 



(210) 8 

(211) 4 10 

(212) PIT 

(313)Hoic) sspieas 
(400)8 

Asp Gi? G!u Ala 



(210)9 m 
(212) PR? 

(S13)H{j^{j sapieas 



GIy ¥al Lp Slf Asp Lfs Sly Asa Pro Slf Irp Ffo GIf Ala Pro 
1 5 18 15 

{213)Hoso sapiens 



Gif €lu Phe If r Pie Asp Lea Arg Lea Lp Sly Asp Lp 
1 S IQ ^0 



(18) 
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(210) 11 

(211) 8 

(212) PRT 

(213) HoiBo sapiens 

(400)11 

Tyr lys Leu Ase ?al Asn Asp Ser 

1 5 



10 



(210) 12 

(211) 6 



(213)BoBib¥X Bori 
(400)12 

Gly Ala Gly Ala Gly Ser 

1 5 



20 



(210)13 



(212) PRT 

(213) Hobo s^ieos 
(400)13 

Gly Val Gly Yal Pro 
1 5 



30 



(210) 14 

(211) 4 

(212) PIT 



40 



(400)14 



(19) 
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Mg Gif Asp Set 

1 

mm 

(212) PIT 

(213) Hoao sap leas lo 
(400)15 

Gi¥ Arg Glf lsp Ser 

1 ;& T'';, 

(210)16 . 'y^^^' 

{2M)Bm sapieas 
(400)11 

Glf Arg Glf Asp Sei Ik 

1 .5 ' 

(210)17 

C21^B» sapless 
<400)17 

Aig Sly Asp Ser Pro Ala Ser Ser Lp Fro 

1 .5 19 



(210) 18 

(211) 12 



40 



(20) 
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{212)P1T 

(213) Artificial Ssp&ace 
{400)18 

Aia ?3l rhr Gly Arg £ly Asp Ser Pro Ala Ser Ala 
1 5 10 

(210) 19 ^ 10 

(211) 14 

(212) Mr 

(213) ATtilldal Sequence 
(400)19 

Pro SIf Ala Ser lie Lys ¥al Ala ?al Ser Ala fily Pro Ser 
1 5 10 

20 

(210) 20 

(211) 19 

(212) PRT 

(213) Ariiliciai Senueace 
(400)20 

£fs Ser Atg Ala Arg Lys Gin Aia Ala Ser lie lys ?al Ala fal Ser 

15 10 15 30 

Ala Asp Arg 

(210) 21 

(211) 12 

(212) P8T 

(213) Arlificial Seaueace 

(400)21 40 
Val Cfs Glu Pro Sly lyr He Gly Ser Arg Cys Asp 



(21) 
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1 5- ^ ID : ^ 

:{210):2f^ ..... .. 

(213)Afti!icial Sequence 

(400)23 ■ 10 

ktg €lf Asu Set Jarg Sly Asp Ser Arg £Iir Asp Ser Arg Gl? Asp Set 
1 5 10 IS ^ 

■{2io):2a 

Am Cly Asp Set Arg Sly Asp Ser Arg Glf Asp Set Arg Gly Agp Ser 

1 5 1.0 15 

Arg filj Asp S&r Arg filf Asp Ser Arg Sly Asp Ser Arg Gly Asp Ser 
20 25 30 

((SlS^Ai'tifldal Sei^eice 

{400)24 

Atg Sly Asp Ser Arg Sly Asp Ser Arg Gly A§p Ser Arg Gl? Asp Ser 

1 S . ^ 10 15 

Atg Slf Asp Ser Arg Sly Asp Set Arg Gly Asp Ser Arg Glf Asp Set 
20 25 30 



(22) 
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Arg €lf Asp Ser Arg £1? Asp Ser Arg Gi? Asp Set Arg Gly Asp Ser 

35 40 45 

Arg Gly Asp Ser Arg €ly Asp Ser Arg Gly Asp Ser Arg Gly Asp Ser 
50 65 60 

(210) 25 

(211) 40 ^ ^ 10 

(212) P1T ■ - ■ ■ ■ ^ - 

(213) Artificial Sequeace^ 
(400)25 

GIy Arg GIF Asp Ser Gl? Arg Gly Asp Ser Gi? Arg Gly Asp Ser SI? 

15 10 15 

Arg Gly Asp Ser Gly Arg Gly Asp Ser Gly Arg Gly Asp Ser Gly Arg 

20 25 30 20 

Giy Asp Ser Gly Arg Gly Asp Ser 

35 ' 40 ■■ 

(210) 26 

(211) 48 

(212) ?RT 

(213) Artificial SediieBce 30 
(400)26 

Gly Arg Gly Asp Ser Pro Gly Arg Gly Asp Ser Pro Gly Arg Gly Asp 

15 10 15 

Ser Pro Gly Arg Gly Asp Ser Pro Gly Arg Gly Asp Ser Pro Gly Arg 

20 25 -- -^30 

Giy Asp Ser Pro Gly Arg Gly Asp Ser Pro Gly Arg Gly Asp Ser Pro 

35 ^-40^ y ^ 



(23) 
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10 



{210)2T .... 
<213)Arti!is!al Sep&aee 

Arg G]y Asp Ser Pro Ala Set Ser L?s Pro Arg filf Isp Ser Pro Ala 

1 5 10 15 

Ser SfeT Lf s Pro Arg filf AsD S&r Pro Ala Ser Ser Ijn Pro Arg fily 

20 25 m 

Am Set Pro Ala Ser Ser Ly$ Pro 
36 40 



i2wm 

(211)48 20 

{2mm 

(213)Aftificial Sepejace 

{400)28 

Ala M tkt Gly Atg Slf Asp Ser Pre Ala S&r Ak Ala m Tht Glf 

1 5; ., ID ^ 15 

Arg Slf m Ser Pro Ala Ser AIje Ala M Ihr fiiy Arg Gly Asp Ser 

Pro Ala Ser Ala Ala M Thr 6if Arg fill hp Ser Pro Ala Ser Ala 
35 4D 4S 

{210)29 
{211)56 

{212)P1T 

{213)ArUf idal $mmtt 
W29 



(24) 
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Pro Glf Ala Ser lie Lys ¥al Aia ?ai Ser Ala Sly Pro Ser Pro £1? 

15 10 15 

Ala Ser He Lfs ¥ai Ala fal Ser Ala Gli- Pro Ser Pro Ely Ala Ser 

20 25 30 

He Lys fal Ala fal Ser Ala Gly Pro Ser Pro Gly Ala Ser He Lys 

35 ■:4Q- ■ ■ -;45 ■ 

Val Ala fal Ser Ala Gly fro Ser 

50 ■ 55 ■■■■ ■ . 



10 



<210)30 

(211) 76 

(212) PRT 

(213) Artificial Seaueace 

(400)30 20 
Cys Ser Arg Ala Arg Lys Gin Ala Ala Ser He Lys Yal Ala Val Ser 

15 10 15 

Ala Asp Arg Cys Ser Arg Ala Arg Lys Gin Ala Ala Ser He Lys Yal 

20 25 30 

Ala Yal Ser Ala Asp Arg Cys Ser Arg Ala Arg Lys Gls Ala Ala Ser 

35 -40 45 ■ 

He Lys Yal Ala Val Ser Ala Asp Arg Cys Ser Arg Ala Arg Lys Gla 30 

50 55 ■ ■■^60 ■■ ■■ ■■ ■ ■ ■ • 

Ala Ala Ser He Lys Yal Ala Val Ser Ala Asp Arg 
65 70 75 



(210) 31 

(211) 4B 
{212)P1T 

(213) Artificial Seauenee 



(25) JP MQ4-471 A 2004.1. 8 

(400)31 

fai Zv% Gla Pro fily lyr He Sif Ser Arg Cfs Asp fal Cys Gla Pro 

1 5 10 IS 

Slf m He eif Ser Arg Gf!i Asp %1 Csrs Gla fro S!f Tyr He £lj 
20 25 30 

S&r Arg C|?s Asp ¥al C^^s Glii ftn Sly T?r llg €lf Set km Cys Asp 

35 40 4i: ^ , 10 

(210) 32 ^ .. . 

(211) 9 

imm ^ , . 

6if Ala GlH Gly Ptd Ala GlV Pro Sly 20 
15 

(210)33 

(311)15 . 

(212) MT . 

(213) Artifi£isl Se^eace 

(400)33 : 30 

my AIs Bra eif Ala Pro Gly Set fila Sly Ak Prss SI? Leti m 

I n m .IS 

(210) 34 ^ ... . 

(211) 15 

(213)MT ...... „;., ^ ^ 

(213)Attificial Sepesce 
(400)34 



(26) 
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m Ala Pro Gly Thi Pro Of Pro Gla Gl? Leu Pro Cly Set Fro 

1 5 10 - -^ ■ ■ - 15 -^ 

{210)35 ■ ■ ■ ■ . : 

(211) 54 

(212) PET ■ ■ 

<213) Artificial Seouesce lo 

(400)35 

Giy Ala Glf Ala Gi? Ser Gly Ala Gly Ala Gly Ser Glf Ala Gly Ala 

15 10 15 

GIF Ser Gly Ala Sly Ala Gl? Ser €ly Ala Giy Ala €ly Ser Gly Ala 

20 25 30 

Giy Ala Giy Ser Gly Ala Giy Ala Gly Ser Gly Ala Gly Ala Cly Ser 

35 40 ■ -45 ^ ■ ^-^^ 20 

Gly Ala Gly Ala Gly Ser 
50 



(210) 38 

(211) 40 

(212) PRT 

(213) Artificial Seaueace 30 
(400)36 ■ - : - . 

Giy Val Gly Val Pro Gly ?al Gly Tal Pro Gly Yal Gly fal Pro Gly 

15 10 15 

Val Gly ?ai Pro Gly Yal Gly Yal Pro Gly Yal Gly Yal Pro Gly Yal 

20 25 30 

Gly Yal Pro Gly Yal Gly fa! Pro 

35 4Q ^ 



(27) 
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(210) 37 

(211) 72 

(213)Attlf Icial Segtieace 
(400)3? 

m Alt GI? Ala SI? Sei Gly Ala €iy Ala Gl? Ser €li Mu m AIs 

1 5 10 15 m 

m Set GIF £lf Ak Gl¥ Ser Gly Ak Giy Ala €lf Ser GIf Ala 

30 25 30 

Glf Ak Gl? Ser filf Ak Gl'^ Ak ©If Ser §If Ala Gl? Ak mj Set 

35 40 45 

61? Ak 61? Ak Glf Ser Gly Ak m Ak 61? Ser SJf Ak m Ak 

50 56 60 

ilf Ser filf Ala fily Ala Glir Ser 20 

m n 

{210)38 
(311)30 
{212)PgT 

<213)Aftiiicial Se^eace 

(400)38 30 
eif Ak Ftp Glf ?t& Fro Uf fts fm Glf Pte fm fily Fro Fio &lf 

1 5 ID 15 

Ak fm 01? Pra Pro Sly Pro Pra Cly Pro Piii filf Pro Fro 
20 25 30 



